Two field experiments were conducted to investigate the effect of plant compost (0, 2.5, 5.0 and 7.5 ton/fed) and six natural stimulants (green tea extract at 5 g/l, moringa leaves extract at 300 mg/l, garlic extract at 300 mg/l, licorice roots extract at 5 g/l, active dry yeast at 5 g/l and seaweeds extract at 3 cm 3 /l) on corms production and chemical constituents of Gladiolus grandiflorus cv. Peter Pears.
INTRODUCTION
Gladiolus grandiflorus, L. plant is considered one of the most important flowering bulbs grown in Egypt. It is known as "Queen" of the bulbous flowers. Its flowers are excellent attractive cut flowers as it lasts longer in flower vase and has magnificent inflorescence with variety of colors.
Organic fertilization and natural stimulants are among the important agricultural treatments which have been proved to improve corm production of gladiolus plants.
The effect of organic fertilization on increasing corm diameter, number of cormels and dry weight of cormels, as well as, chemical constituents of gladiolus plant were reported by many investigators, Zaghloul and Atta-Alla (2001), Ahmed (2013) , Sönmez et al. (2013) , Saeed et al. (2014) , Khalil (2015) , Sankari et al. (2015) , Hassan (2016) and Khanam et al. (2017) .
Active dry yeast treatments and seaweeds extract were found to have stimulating effect on corm production and chemical constituents of gladiolus such as those raveled by Al-Rashedy (2010) , Ahmed (2013) ; Abdou and Ibrahim (2015) , Khattab et al. (2016) , Hassan (2016) and Abdel-Mola (2017) .
The aim of this work was to study the effect of application compost fertilization and spraying with some natural stimulants on corm and cormels production, as well as, chemical constituents of Gladiolus grandiflorus cv. Peter Pears.
MATERIALS AND METHODS
The present study was carried out at the Nursery of Ornamental Plants, Faculty of Agriculture, Minia University during two successive seasons of 2014/2015 and 2015/2016 on gladiolus plants.
Gladiolus grandiflorus cv. Peter Pears corms were obtained from Holland by Basiouny nurseries, Cairo, Egypt. Average corm diameter was 2.7-3.0 cm and corm weight was 9.7-10.2 g for the first and second seasons, respectively. Corms were planted on October 1 st for both seasons in 1.5 × 2.2 m plots containing 3 ridges, 50 cm apart. Corms were planted in hills, 20 cm apart (10 corms/ridge) on the lower third of one side of each ridge in clay loam soil. The physical and chemical analysis of the used soil is shown in Table (1). Split plot design with three replicates was used in this experiment. The four levels of compost fertilization treatments (0.0, 2.5, 5.0 and 7.5 ton/fed) were considered as main plots and the seven natural stimulant treatments (control, green tea extract at 5 g/l, moringa leaves extract at 300 mg/l, garlic extract at 300 mg/l, licorice roots extract at 5 g/l, active dry yeast at 5 g/l and seaweeds extract at 3 cm 3 /l) were put in the sub-plots. The compost was added before planting during the soil preparation. Compost analysis is shown in Table (2). Natural stimulants were applied, by hand sprayer, three times, one month and two months from planting date and after flowers cut for corm and cormels production. The plants were sprayed till run off. All agricultural practices were performed as usual in the region.
Preparation of the natural stimulants: Garlic plant extract:
One kilogram fresh mature cloves were blended in the presence of distilled water (1 kg/l), then frozen (24 hours) and thawed two times then filtered. The filter extract (100 %) was used for preparation (300 ml/l = 30 %) according to El-Desouky et al. (1998) .
Some chemical constituents of garlic according cloves to Arid Land Agricultural Research Unit are listed in Table ( 3).
Moringa leaves extract:
Aqueous extract of moringa at (300 ml/l) was prepared by mixing 30 g of plant leaf material with one liter of distilled water in a household blender for 15 min at 50 ℃. The solution was filtered through filtered paper (Phiri and Mbewe, 2010) . Nutrient information and amino acids of moringa leaves were shown in Table (4). 
Green tea extract:
The aqueous extract is prepared in ratio 1:10 with the consideration of the absorption coefficient of green tea leaves. Technology of preparation -5 g of tea leaves of diameter lower than 5 mm are poured with 60 ml of boiling water. Time is given for the extraction to cool down and the quality of these extracts has been evaluated after 10, 20 and 30 min according to Armoskaite et al. (2011) .
Active dry yeast:
The dry matter of active dry yeast (Saccharomyces cerevisiae), was 95 % and live cells were 11.6×10 9 /g. The yeast suspension was prepared by dissolving dry yeast and sugar together (1:1) w/w in warm water (38 ℃) and let it stand for two hours before spraying to enhance yeast activity (Skoog and Miller, 1957) . Chemical analysis of the dry yeast is presented in Table (5) .
Licorice roots extract:
Preparation of licorice extract soaked grinded dry licorice roots (5 g) in distilled water (1 liter) for 24 hours and then filtered using filter paper. The active components in licorice roots extract contains of volatile oils, tannins, carbohydrates, saponins, phenols, glycosides, flavonoids and fixed oils. The elements analysis in licorice roots extract contains of K, Ca, Fe, P, Mg, SO 4 , N, Na, Mn, Zn and Co. Abd El-Azim et al. (2016) . The elements of licorice analysis roots extract listed in Table (6).
Seaweeds extract:
Algeser product contains seaweed extract from (Shoura Chemicals Company, Cairo Alex Desert RD., Giza Governorate). The chemical properties of the seaweeds extract shown in Table (7). The following data were recorded:
1. Underground parts characters at harvesting after the foliage had dried (the underground parts were lifted 2 months after cut spikes): corm diameter (cm), number of new cormels/plant and dry weights of cormels (g).
Determination of chemical constituents:
leaf samples were taken after 75 days from planting to determine chlorophyll a, b and carotenoids as mg/g f.w. using the method described by Moran (1982) . The percentages of N, P and K in the dry corms (samples were taken after two months from flowering ending) were estimated according to the methods described by Wilde et al. (1985) , Chapman and Pratt (1975) and Cottenie et al. (1982) , respectively.
All of the obtained data were tabulated and statistically analyzed according to 
RESULTS AND DISCUSSION
Corms and cormels production:
Data in Table ( 8) indicated that corm diameter, number of cormels/plant and dry weight of cormels/plant during both seasons were significantly increased with increasing compost level in comparison with untreated control plants. Among the three compost treatments, the high level treatment (7.5 ton/fed) resulted the highest values for all corm and cormels production over both low and medium compost treatments in the two seasons. Similar results were also revealed on gladiolus plants by Ruppenthal and Castro (2005) , Chandar et al. (2012) , Pradeep et al. (2014) Sankari et al. (2015) , Hassan (2016) and Khanam et al. (2017) .
The increase in the corms and cormels production was attributed to the positive effect of organic fertilizers on improving the vegetative growth, as well as, stimulating the photosynthetic pigments (Table, 9 ) which reflected on increasing the underground parts of gladiolus.
Concerning natural stimulant treatments, the used six treatments significantly increased corm and cormels production. The highest values were obtained due to the treatments of seaweeds extract at 3cm 3 /l. followed by active dry yeast at 5 g/l. then licorice roots extract at 5 g/l. in both seasons. Similar observations were pointed out on gladiolus plants such as Al-Rashedy (2010), Ahmed (2013) , Abdou and Ibrahim (2015) , Khattab et al. (2016) and Hassan (2016) .
The stimulatory effect of the treatments of natural stimulants on corms productivity may due to their mode of action, on the soil or plant, plant hormone, enzymes, amino acids, nutrients and vitamins which came from addition of natural stimulants, and gave better growth consequently increased all corm productivity parameters. (Mady, 2009; Nagodawithana, 1991; Chapman and Chapman, 1980) The interaction between the main and sub plot treatments was significant, in both seasons, in regard to corm diameter, cormels dry weight and cormels number/plant. The highest values were obtained for all corm productivity parameters when gladiolus plants received compost at 7.5 ton/fed in combination with seaweeds extract (3 cm 3 /l) followed by active dry yeast (5 g/l) without significant differences between them in some cases.
Chemical constituents:
Photosynthetic pigments:
The contents of chlorophyll a, b and carotenoids in the fresh leaves of Gladiolus cv. Peter Pears were significantly promoted due to compost treatments, in the two growing seasons, in comparison with those of untreated plants as shown in Table (9) . The high level of compost (7.5 ton/fed) gave the highest values for the three photosynthetic pigments in both seasons. This result may be attributed to the increase in nutrient elements and/or positive role of organic compost on the physical and chemical properties of the soil that reflected on the growth and the pigments content. In harmony with these results regarding organic fertilization treatments were those reported by Abdou et al. (2013) , Ahmed et al. (2013) , Sankari et al. (2015) , Khalil (2015) and Hassan (2016) on gladiolus.
Concerning the influence of natural stimulants treatments, each of chl. a, b and carotenoids contents were significant promoted, in the two experimental seasons, in comparison with control. The highest contents of chl. a, b and carotenoids were obtained with plants received seaweeds extract at 3 cm 3 /l followed by active dry yeast at 5 g/l without significant difference between such two superior treatments, except chlorophyll a during the first season. The stimulatory effect of natural stimulant treatments on photosynthetic pigments may be attributed those seaweeds act as plant growth regulators stimulants in peolonged chlorophyll production and photosynthesis (Aitken and Senn, 1965) . Also, yeast is considered as a natural source of cytokinns that stimulate the synthesis of proteins, nucleic acid and chlorophyll (Fathy and Farid, 1996) . Our results are in some direction with Ahmed (2013) , Hassan (2016) and Khattab et al. (2016) on gladiolus.
The interaction between main and sub plots (A×B) was significant for chlorophyll a, b and carotenoids, except, chlorophyll a in the first season. The highest values being obtained due to fertilizing plants with compost at 7.5 ton/fed. and spraying plants with seaweeds extract at 3cm 3 /l.
3. Corms content of nitrogen, phosphorus and potassium as percentages:
In both seasons, increasing the level of compost linearly increased the percentages of N, P and K in the corms. In this concern, the treatment with high level of compost (7.5 ton/fed) gave the highest percentages (Table,  10 ). On the other hand, the lowest values of N, P and K in the corms of gladiolus were recorded by the plants treated without organic fertilization.
The results mentioned above, could be attributed to that application of compost improved soil properties, increase nutrients in area of roots, which increase nutrients uptake which in turn reflects on the corm quality.
These results are in agreement with those obtained by Zaghloul and Atta-Alla (2001), Sönmez et al. (2013) , Saeed et al. (2014) and Hassan (2016) on gladiolus.
In regard with natural stimulant treatments, significant differences were obtained due to the used of any one, in comparison with control treatment. Most effective treatment among these six treatments, for the three nutrients percentage was treatment of seaweeds extract followed by dry yeast without significant differences between them in the two growing seasons. Seaweeds liquid contained macronutrients, trace elements, organic substances like amino acids and plant growth regulators such as auxins, cytokinins and gibberellins, as well as, vitamins and fatty acids (Chapman and Chapman 1980) . Also, yeast can play a very significant role in making available nutrient elements for plant (Khalil and Ismael, 2010) . These positive effects of the used treatments led to promoted nutrient uptake and finally reflexes on the corms percentages of N, P and K. Hassan (2016) and Abdel-Mola (2017) on gladiolus found that seaweeds extract treatment increased NPK % in corms. Moreover, Ahmed (2013) and Abdel-Mola (2017) concluded that active dry yeast treatment increased N, P and K % in corms of gladiolus.
Effect of the interaction treatments was significant, in both seasons, for NPK % in corms. The highest values for N, P and K% in corms were obtained due to fertilizing plants with high level of compost (7.5 ton/fed.) plus treating plants with seaweeds extract (3 cm 3 /l) followed by active dry yeast (5 g/l) without significant differences between them except in K% in the two growing seasons. 
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